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Abstract: The vascular type of Ehlers-Danlos syndrome (EDS), EDS type IV (Online 
Mendelian Inheritance in Man [MIM] #130050) is characterized by thin, translucent skin, easy 
bruising, and arterial, intestinal, and/or uterine fragility during pregnancy, which may lead to 
sudden death. It is an autosomal dominant inherited disorder caused by type III procollagen 
gene (COL3A1: MIM #120180) mutations. Approximately 50% of the COL3A1 mutations are 
inherited from an affected parent, and 50% are de novo mutations. Each child of an affected 
individual has a 50% chance of inheriting the mutation and developing the disorder. Pregnant 
women with vascular EDS are at an increased risk of uterine and arterial rupture during the 
peripartum period, with high maternal morbidity and mortality rates. We report the first case of 
an asymptomatic 3 5 -year-old woman at a risk of complications of vascular EDS who underwent 
presymptomatic evaluation during pregnancy. The sequencing results of both her brother and 
mother had a one -base-pair deletion, resulting in Glutamate at position 730 changing to Lysine 
and causing a frame shift and premature termination codon at 61 amino acids from the muta- 
tion position (p. Glu730Lysfs*61) on exon 32 of COL3A1. This deletion caused frameshift, 
leading to a premature termination codon (TAG) at 181 nucleotides downstream in exon 35, 
which could not be detected by previous total RNA (ribonucleic acid) method. Thus, she was 
at risk of complications of vascular EDS, and diagnostic testing was employed at 8 weeks of 
pregnancy to minimize the risk of developing vascular EDS-related complications. The negative 
presymptomatic diagnostic result allowed the patient to choose normal delivery at term. Vascular 
EDS is a serious disorder, with high mortality, especially in high-risk women with vascular EDS 
during pregnancy. The presymptomatic genetic testing of vascular EDS during pregnancy for a 
high-risk family can help with the early establishment of preventive measures. 
Keywords: vascular EDS, type III procollagen gene {COL3A1), testing 

Introduction 

The vascular type of Ehlers-Danlos syndrome (EDS), EDS type IV (Online Mendelian 
Inheritance in Man [MIM] #130050)^'^ is an autosomal dominant inherited disorder. 
Its primary clinical features are rupture of the blood vessels or internal organs such 
as boM^el and uterine rupture during pregnancy, which may lead to sudden death.^'^ 
Vascular EDS causes severe fragility of connective tissues, with arterial and intestinal 
ruptures and complications of surgical and radiological treatment, and is of particular 
importance to medical professionals of many specialties: surgeons, internists, radi- 
ologists, and obstetricians. An accurate diagnosis may help in the management of 
visceral complications. Vascular EDS is mainly caused by type III procollagen gene 
(COL3A1: MIM #120180) mutations."^ The majority of identified mutations are point 
mutations that result in single amino acid substitutions for glycine in the GLY-X-Y 
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repeat of the triple helical region. Approximately 50% of the 
COLS A 1 mutations are inherited from an affected parent, and 
50% are de novo mutations.^ Most individuals with vascular 
EDS will experience a significant medical problem in their 
lifetime, at rates of 25% and 80% by the ages of 20 years 
and 40 years, respectively.^ 

In some patients, potentially life-threatening complica- 
tions of vascular EDS appear only during pregnancy,^ with 
the maternal mortality rate in the range of 12%-25% because 
of peripartum arterial or uterine rupture.^'^'^ To reduce the 
risks of late pregnancy and delivery, pregnant women with 
the COLS A 1 mutation of vascular EDS are treated as high 
risk and selected for an early delivery by elective cesarean 
section.^'^'^ Genetic testing is one option that can help those in 
a family with the COLS A 1 mutation to make informed deci- 
sions on risk management. Here, we report an asymptomatic 
woman at risk of complications of vascular EDS who under- 
went presymptomatic genetic testing during pregnancy. 

Case report 

An asymptomatic 3 5 -year-old woman (client) at a risk of 
complications of vascular EDS during pregnancy came to 
our clinic for genetic counseling. The elder brother (proband) 
was diagnosed with vascular EDS with pneumothorax and 
COLS A 1 heterozygous mutation, resulting in Glutamate at 
position 730 changing to Lysine and causing a frame shift 
and premature termination codon at 61 amino acids from the 
mutation position (p. Glu730Lysfs*6 1) by using the GenBank 
genetic sequence database available at http://www.ncbi.nlm. 
nih.gov/nuccore/NM 000090.3 (GenBank ID: NM_000090.3) 



as the reference, as shown in Figure 1 . This deletion existed 
within the triple helical domain of COLSAl, but it caused a 
frameshift, resulting in a premature termination codon at 1 8 1 
nucleotides downstream in exon 35. This could not be detected 
by the previous total ribonucleic acid (RNA) method because 
of nonsense-mediated messenger RNA decay. Because there 
was no other family history of vascular EDS, we analyzed the 
COLSAl mutation in both parents using polymerase chain 
reaction (PCR)-direct sequencing of the genomic deoxyribo- 
nucleic acid (DNA) to confirm whether or not the mutation 
occurred de novo. The mother had the same mutation, in spite 
of having no signs or symptoms of vascular EDS; therefore, the 
client had a 50% risk for the same mutation of COLSAL 

Before pregnancy, genetic counseling was performed 
for the client based on these results: she did not want to take 
the genetic test. However, when the client became pregnant, 
the obstetrician told her that it was important to consider 
pregnancy- and peripartum-related risks of vascular EDS and 
the need for an early delivery via elective cesarean section, even 
though the echocardiogram was normal, including the size of 
the main aorta. Thus, the client underwent genetic counseling 
again at 8 weeks of gestation and determined that she wanted 
to undergo presymptomatic genetic testing for vascular EDS. 
With the approval of the ethical committee of Nippon Medical 
School and after obtaining informed consent from the client, 
the presymptomatic genetic testing was conducted. 

To detect the mutation, PCR-direct sequencing 
using genomic DNA was performed. We used forward 
(5'CAGCATTCCATTCACCTAGG 3') and reverse primers 
(5'TCGATTACTTTCCAGGAGTG 3') that covered the 
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Figure I COLSAl results obtained by polymerase chain reaction direct sequencing method. 

Notes: This mutation is a one-base pair deletion (c.2l87delA) and because of the deletion, amino acid Glutamate at position 730 changed to Lysine causing frame shift and 
formation of premature termination codon at 61 amino acids from the mutation position (p.Glu730Lysfs*6 1); the normal stop codon appeared after 737 amino acids. 
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deletion position on exon 32. Capillary electrophoresis 
was performed using ABI Prism 3130 (Life Technologies, 
Carlsbad, CA, USA). We then undertook genotyping of 
common single nucleotide polymorphisms of COLS A 1 
around the mutation in each allele to confirm the mutation 
test in the family; these procedures have been previously 
reported. By combining the single nucleotide polymorphism 
genotyping results, we could prove which allele of each parent 
was derived to the proband and client (Figure 2). The client 
did not have the allele containing the COLS A 1 mutation, 
allowing her to deliver normally at term. The healthy baby 
was born with no complications. 

Discussion 

Vascular EDS is usually caused by mutations of COLS A 1 in 
single amino acid substitutions for glycine in the GLY-X-Y 
repeat of the triple helical region or in variant splice sites, 
causing a dominant-negative effect. Individuals with these 
mutations have severe symptoms because of high penetrance. 
COLS A 1 haploinsufficiency, which has been found to be 
an alternative mechanism, results in a variety of vascular 
EDS with delayed onset of complications and longer life 
expectancy compared with other mutation types. The 
mother with a COLS A 1 mutation in our report did not show 
any clinical symptoms, possibly because of haploinsuffi- 
ciency caused by nonsense-mediated messenger RNA decay. 
Some vascular EDS patients with null mutations including 
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Figure 2 The family pedigree witli the result of the allele confirmation test. 
Notes: The proband had a one-base-pair deletion (c.2l87delA) on exon 32. The 
mother had the same mutation but no signs or symptoms of vascular Ehlers-Danlos 
syndrome. Using the informative SNPs (rslSOl 184, intron 34+63 and rs227l683), 
we determined from which parent each allele was derived (for the proband and 
patient). This clearly proved the familial relationship of the members. 
Abbreviations: P, proband; SNP, single nucleotide polymorphism. 



nonsense-mediated messenger RNA decay also showed the 
same severe phenotypes, like that of patients with missense 
or splice-site mutations. Severities of vascular EDS were 
varied between the members of the family with the same 
mutation. In vascular EDS, genotype-phenotype correla- 
tions also add important information in predicting outcome 
and selecting the treatment. Determining the mutation type 
is important for the management of vascular EDS. Although 
de novo COLS A 1 mutations occur in approximately 50% of 
cases, genetic testing of parents is important for evaluating 
the risk in other family members. 

Management is also necessary for vascular EDS fol- 
lowing presymptomatic diagnosis. In pregnant women with 
vascular EDS and COLS A 1 mutation, it is prudent to follow 
the high-risk obstetric management protocols. It is essen- 
tial to educate pregnant women with regard to the possible 
complications, and the requirement for close monitoring is 
recommended.^'^^'^^ During pregnancy, these patients are more 
susceptible to complications such as uterine and vascular 
rupture because of plasma volume expansion. Depending on 
the patient's condition, one of the choices is to choose early 
delivery via elective cesarean section (32 weeks' gestation)^ 
because the risk of complication is considered greatest during 
labor, delivery, and immediately postpartum. In order to be 
prepared in an emergency, from a surgical perspective, we 
also need to be aware that vessels are often very friable. This 
observation was made mainly during operations.^^ Thus, a firm 
diagnosis of vascular EDS may help in the management of vis- 
ceral complications, pregnancy, and genetic counseling. 

To the best of our knowledge, this is the first report 
on presymptomatic genetic testing in a pregnant woman 
with a family history of vascular EDS and known COLS A 1 
mutation. Presymptomatic genetic testing is an important 
choice for individuals at risk of complications of vascular 
EDS during pregnancy and facilitates informed decision- 
making and effective management of complications. 
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